ABSTRACT Background: The mental health of elite athletes has received increasing attention in recent years, but no study has evaluated the career-time prevalence of depression, and very few have analysed risk factors of mental health problems during or after the career.
INTRODUCTION
In recent years, mental health of athletes has received increasing attention in sports medicine, and several editorials, [1] [2] [3] [4] clinical overviews [5] [6] [7] [8] and empirical studies [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] have been published on this topic. It is now accepted that elite athletes are under specific internal and external emotional pressures, and that these stressors may lead to an increased prevalence of mental health problems. 3 However, sound epidemiological studies are still rare, and their results are inconclusive. 5 9 25 Most studies investigated depression, and some assessed anxiety, eating disorders, abuse of alcohol or unspecific mental health problems such as distress and burnout in active athletes (for an overview, see ref. 25) . A few studies examined the present mental health of athletes after the end of their sports career. 22 26-29 Until now, no study has investigated the career-time prevalence of depression or other mental health concerns in elite athletes. Gulliver et al 18 asked active athletes whether or not they 'have ever seen a mental health professional to get help for personal or emotional problems'. This might give an indication of
What are the new findings?
▪ German elite female football players had a high prevalence of depression symptoms but a low use of psychotherapeutic support during the career. ▪ The average depression score differed significantly between playing positions and levels of play. ▪ 'Conflicts with coach/management' was the most frequently stated reason for lows in mood. ▪ The percentage of players with symptoms of depression and of players wanting or needing psychotherapeutic support decreased after the end of the football career.
How might it impact on clinical practice in the near future?
▪ Reduction of stigma attached to mental health problems in athletes to increase help seeking. ▪ Development of effective and low threshold psychotherapeutic support for elite players. ▪ Education of coaches about their fundamental role for the mental health of their players. ▪ Improved planning and preparation of the time after the end of the football career.
the size of the problem (overall 57.1%); however, the athletes were still within their career, and the study had a low response rate (25.1%).
Prior studies have reported a prevalence of depression in athletes ranging between 3.6% 20 and 34%. 23 These differences might be due to the study population (gender, type of sport, competition level), assessment methods and response rates. 25 In the eight studies that used the Centre of Epidemiologic Studies Depression Scale (CES-D) 30 and a cut-off of 15 for classification of depression, 11-15 18 24 25 the prevalence rates of symptoms of depression varied between 6.6% 25 and 33.5%, 11 most probably due to the differences in characteristics of the study groups and in response rates. 25 Risk factors for mental health problems have rarely been investigated in athletes. In most studies, a higher prevalence of depression was reported in female than in male athletes. 11 12 17-19 24 25 Differences in the prevalence of depression were found for type of sport, 24 level of play 19 23 25 and player position. 25 In general, injured players had higher scores of depression than uninjured players. 10 25 31 Gouttebarge et al 22 observed that mental health problems were significantly associated with low social support and recent life events. Nixdorf et al 19 found a correlation of depression symptoms with chronic stress, coping strategies and stress recovery states. Hammond et al 23 reported that twice as many athletes met criteria for a major depressive episode before a competition compared with after a competition.
Since almost all mental health questionnaires relate to a relatively short period of time (eg, CES-D to the past week), such evaluation of active athletes does not reflect the sports career, and might be biased by specific situational conditions. Another important aspect which needs to be considered when assessing mental health in active athletes is the stigma attached to this topic. 2 It is possible that stigma leads to an under-reporting or denial of mental health problems in active athletes. 6 32-34 A retrospective design allows evaluation of the prevalence of depression for the entire period of a sports career and might reduce potential bias or non-compliance expected in active athletes due to the stigma and denial attached to this topic.
A suitable study population should regard the following criteria: (1) one type of sport because of the differences in depression between sports, 24 (2) a popular sport because of the relevance of the results and (3) a high level of play because of the associated level of stress. 19 23 Thus, the aims of the present study were to evaluate depression symptoms during and after the career in former female football players of the German First League. Additional questions on stressful and helpful conditions were included to provide ideas for prevention or reduction of mental health problems. Information about reasons for and consequences of ending the sports career might help to improve the care for players beyond their football career.
METHODS
An anonymous online survey was developed with questions on personal characters, playing position, number of matches, training sessions and injuries during the career, reasons for lows in mood and lows in performance, helpful conditions, reasons for ending the football career, concreteness of plans for the life after the football career, problems in the first 2 years after the end of the football career, and need and use of psychotherapeutic support during and after the football career. Almost all questions had predefined answer choices and an option to insert free text. In addition, a modified version of the CES-D 30 and of the Patient Health Questionnaire-2 (PHQ-2) 35 were included. The CES-D 30 is a self-report scale to measure severity of depression symptoms experienced in the past week. On the basis of the answers to the 20 items on a fourpoint Likert scale (0-3), a depression score between 0 and 60 is calculated. The cut-off score for mild-to-moderate depression is 16, and for a major depression it is more than 21. 30 The validated German version of the CES-D 36 was modified as proposed by Cannon et al 37 to measure career-time depression, that is, in the introduction sentence 'during the past week, including today' was replaced by 'during the worst times playing in the first league', and the wording of response options was kept but the specified numbers of days were deleted.
The PHQ-2 38 is the short form of the PHQ-9 39 to assess depression in the past 2 weeks. On the basis of the four-point Likert scale (0-3), a depression score between 0 and 6 is calculated. The cut-off score for depression is 3. 38 The validated German version of the PHQ-2 40 was modified as follows: (1) in the introduction sentence, 'over the last 2 weeks' was replaced by 'the first two years following the end of your career playing top-level football' and (2) the response options of the CES-D ('rarely or not at all', 'sometimes', 'often', 'most or all of the time') were used instead of the original ('not at all', 'several days', 'more than half of the days', 'nearly every day').
The study population was all female football players who played between 2000 and 2013 at least five matches in the German First League (NL) or for the National Team (NT). Contact details were available for 245 of the 396 players who fulfilled the inclusion criteria. These players were contacted via a personal email by the first author (BP) with an explanation of the project, and a request to fill in the anonymous online survey. Prior to answering the survey, the players gave their informed consent. The study has ethics approval (PV4734) of the Medical Association of Hamburg, Germany.
All data were processed using Excel and PSPP. CES-D and PHQ-2 questionnaires with more than 33% missing values were excluded from the analysis; for questionnaires with fewer missing values, these were replaced with the individual average response. Statistical methods applied were means with SD, frequencies with percentage, correlation, t-test and analysis of variance. Significance was accepted at p<0.05. The average depression score for 'the worst times during their football career' was 18.7 (SD=9.2; range 1-47). Fifty players (32.3%) had symptoms of a major depression, and 39 (25.2%) of a mild or moderate depression at least once during their football career. No statistically significant correlation with the depression score was observed for age, number of injuries, duration of the football career or time since the end of the football career. Significant differences in the average depression score were found for playing position (F=2.75; p<0.05) and level of play (F=3.53; p<0.01). For details, see figure 1A , B.
RESULTS
Asked for the three most important reasons for their low moods, players ticked 'conflicts with coach/management' (n=77; 49.7%), 'low in performance/injury' (n=75; 48.39%) and 'too little support/acknowledgement by the coach' (n=62; 40%) most frequently, followed by 'separation/divorce, illness or death of a close person' (n=23; 14.8%) and 'difficulties/trouble in their partnership/family' (n=22; 14.2%). Other reasons were rare (<5%). The more reasons for lows in moods that the players stated, the higher was their average depression score (1 reason: 14.0 (SD=6.68); 2 reasons: 18.0 (SD=9.05); 3 reasons: 25.0 (SD=8.07); F=6.73; p<0.001).
The most important reasons for lows in performance were 'injury' (n=88; 56.8%), 'psychological strain/stress' (n=72; 46.5%) and 'missing of inner drive' (44; 28.4%).
The majority of players reported that friends (n=111; 71.6%) and family (n=106; 68.4%) were most important to cope with low moods, followed by teammates (n=59; 38.1%), relaxation/rest/retreat (n=45; 29.0%), distraction (n=38; 24.5%), training/physical activity (n=34; 22.9%) and hobby (n=18; 11.6%). Other factors were of minor importance. Sixty (38.7%) players stated that they wanted or needed psychotherapeutic support during their career. These players had a significantly higher mean value of depression for the worst times of their career (23.6; SD=8.65) than players who did not want or need psychotherapy during their career (14.3; SD=7.16; t=6.64; p<0.001). However, only 15 (9.93%) players had counselling or treatment by a psychologist or psychotherapist during their career.
When ending their career in the FL/NT, more than half of the players (n=82; 52.9%) had an exact plan for their life, 45 (29.0%) had some concrete ideas, 18 (11.6%) were just vague and 6 (3.87%) had no ideas. The most important reasons for ending their football career are presented in table 1.
In the first 2 years after their football career, more than a quarter of the players (n=41; 27.3%) were bothered by injuries or physical symptoms, 31 (20.7%) by feeling low, 26 (17.3%) by too much spare time and a few reported other problems, such as no tasks, family or financial problems. However, 66 (44.0%) players reported no problems. The average depression score for this time was 0.87 (SD=1.21; range 0-6); 13 players (8.5%) were classified as depressed. Players with more injuries (r=0.20; p<0.01) and high depression scores (r=0.31; p<0.001) during their career had higher scores of depression for the first 2 years after their career. The average depression score for the first 2 years after the career decreased significantly (F=7.56; p<0.001) with the concreteness of future plans at the end of their football career: 'no plans' (1.83; SD=1.94), 'vague plans' (1.94; SD=1.59), 'some concrete ideas' (0.84; SD=1.21) and 'an exact plan' (0.57; SD=0.86). Thirty (20.0%) players had counselling or treatment by a psychologist or psychotherapist after their career, which is about 90% of all players who wanted or needed this. At the time they filled in the questionnaire, more than half of the players (n=85, 56.0%) felt better, 61 (39.9%) the same, and 5 (3.27%) felt worse than in the 2 years immediately after their career.
DISCUSSION
This is the first study on symptoms and risk factors of depression during and after the football career of elite female players. Almost a third of the players investigated had symptoms of a major depression at least once during their football career. This is higher than the lifetime prevalence of major depression in women of the general population diagnosed using face-to-face interviews; 41 42 however, the prevalence rates differed substantially between studies. The 1-week prevalence of depression symptoms varied in the general German female population (12%, 43 26%) 44 in a similar range than in cross-sectional studies on active female athletes (eg, 13%, 25 25.6%, 12 28.1%, 24 30.5%).
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The average depression scores differed significantly between playing positions with forwards and goalkeepers being at the highest risk. The higher risk of depression symptoms of forwards has been reported previously for active female and male football players of the Swiss top leagues. 25 A potential explanation is that forwards and goalkeepers are often in the focus of the coach and the spectators, since their performance seems to be decisive for the match, that is, forwards have to score the goal, goalkeepers have to prevent it. This could put further pressure and stress on players in these positions and thus increase their risk of depression. The important role of the coach for the emotional status of the players is well reflected in the result of this study that 'conflicts with coach/management' and 'too little support support/acknowledgement by the coach' were the first and third frequent reasons of the players for low moods. Players classified second highest or second lowest in level of play had higher depression scores than others, possibly because these players can either be promoted or relegated and thus are under great pressure to succeed. Hammond et al 23 reported that significantly more athletes who were ranked in the top 25% of the sample (as contrasted with the remaining 75%) met diagnostic criteria for major depression. While the results seem to be contradictory, they can be explained when regarding the different structure in football and swimming. Only the best 5% of the top 25% of swimmers can be sure to qualify for the national team, while the remaining 20% are in a similar situation as the second highest level of football players. Junge and Feddermann-Demont 25 found an increase in the average depression score with a lower of level of play in Swiss female First League and male U-21 football players.
Almost half of the players stated that 'conflicts with coach/management' and 40% that 'too little support support/acknowledgement by the coach' was an important reason for their lows in mood, while only 5% of the players mentioned the coach as helpful in coping with lows in mood. Previous studies have mentioned the low social support by the coach, athletic trainer and teammates as a risk factor for symptoms of depression. 13 22 Coaches should be aware of their important role in the mental health of their players, and should be better educated in management of conflict with and social support of their players.
Interestingly, players reported that 'psychological strain/stress' and 'missing of inner drive' were the second and third most important reasons (after 'injury') for their lows in performance. Thus, mental coaching to improve coping with stress could be another important aspect to be included in the coach education or advanced training, and might help to prevent injuries and/or lows in performance of players.
Almost 40% of the players stated that they wanted or needed psychotherapeutic support during their career, but only 10% received counselling or treatment by a psychologist or psychotherapist during this time. Gulliver et al 18 reported that 62.7% of active Australian female athletes saw a psychologist, and 5.9% a psychiatrist 'to get help for personal or emotional problems'. Future studies should evaluate which reasons prevented German players from seeking help, and low threshold services should be provided. In the first 2 years after their career, 8.5% of the elite female players reported symptoms of depression. Gouttebarge et al 22 found that more former (39%) than active (26%) professional male football players had symptoms of depression/anxiety, while Weigand et al 16 reported a lower rate of depression in former (8.0%) than in current (16.8%) college athletes. Owing to the different design and assessment methods of the studies the results cannot be compared, but it seems that the female players participating in this study had better mental health after than during their career, for example, the percentage of players who wanted or needed psychotherapeutic support dropped almost by substantially after the career (24%) compared to during the career (40%).
Players with more concrete plans for the time after their career had lower depression scores than players with no or vague plans. This stresses the importance of specific planning and preparation of the time after the end of the career in elite sport, and for provision of support to athletes whose careers ended unexpectedly. Further, players with higher depression scores in the worst times of their career were more likely to have mental health problems after their career. Thus, it is of great importance that active players with mental health problems receive adequate treatment. In this study, only a quarter of the players who wanted or needed psychological counselling or treatment received it during their career but 90% of the players in need after the career. Several reasons might have prevented the players in need from getting psychotherapeutic support during the career, including time constraints, availability of qualified therapists and stigma. 34 The majority of players reported that friends and/or family were most important to cope with their lows in mood, while only 3 (2%) players mentioned professional help by a psychologist, physician or psychotherapist, and 2 (1.3%) players considered medication among the three most important sources of support. Thus, it is important to reduce stigma, as well as to offer effective psychotherapeutic care and/or pharmacological treatment for elite athletes.
Strengths and limitations
This is the first study investigating career-time prevalence of depression symptoms as well as stressful and helpful conditions to develop interventions to prevent or reduce mental health problems in elite athletes. The retrospective design was chosen for the following reasons: first, the aim was to evaluate the prevalence of depression symptoms during the entire period of an elite sports career, and a retrospective assessment is a common method to assess lifetime prevalence rates, due to the practical problems of long-term observational studies. Second, mental illness is still a stigmatised topic, especially in active top-level athletes, 2 33 and thus an anonymous retrospective survey of mental health might reduce the bias due to stigma and denial. A recall bias is possible due to the retrospective design but unlikely since no correlation was observed between the depression score and the time since the start or the end of the career.
The study population had the following strengths: (1) one type of sport only, because of the differences in depression symptoms between sports, 24 (2) football because of the great popularity of this sport, and ( The response rate (64.1%) was within the range of studies in active athletes (25.1% 18 to 97.8%). 25 A potential selection bias cannot be excluded but might be smaller in this study than in others because the project focused on mental health and on the long-term consequences on physical health. 45 
CONCLUSION
This study showed a high prevalence of depression symptoms and low use of psychological counselling or treatment in German female football players during their career. Thus, it is important to encourage players to seek psychotherapeutic support when needed, and to provide access to adequate counselling and therapy. 'Conflicts with coach/management' and 'too little support by the coach' were important reasons for players' lows in mood. Therefore, it is essential to educate coaches and managers of the club on how to solve conflicts with players, and how to support their players to reduce mental health problems.
Some player characteristics (such as playing position, level of play) were associated with more depression symptoms. Prospective studies in active players are required to analyse the cause-effect relation, to evaluate the predictive value of the proposed risk factors and, last but not least, to develop, implement and prove the effect of preventive interventions.
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